JP1 1250890 



Publication Title: 

POROUS POLYMER FILM FOR BATTERY SEPARATOR 



Abstract: 

PROBLEM TO BE SOLVED: To substantially increase the capacity of a lithium 
ion battery and to nriiniaturize the battery by making a separator of a polyester 
film having the specified thickness, specifying the major axis and the minor axis 
of pores, and specifying the porosity. 

SOLUTION: A film is made of a polyester film having a thickness of 0.5-20 &mu 
m, having pores with minor axis <=1.5 &mu m and major axis <=6 &mu m, and 
having a porosity of >=5%. Preferably, the film contains <=80 wt.% polyester as 
the main component, and has a melting point of 240-280 deg.C. Preferably, the 
film is made of a polyamide film or a polyimide film, having pores with minor axis 
<=1.5&mu m and major axis <=6&mu m, and having a porosity >=5%, and 
contains >=40 wt.% aromatic polyamide or aromatic polyimide as the main 
component. Preferably, the film is used together with an electrolyte not igniting at 
100 deg.C at the lowest. 
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m^'j^ iy/-simitmsi= 40/6 0-9 9/1 (a 

fiib ) c7)igH*<g?L7 1 Sr#l)^-Cif * L < , J: 0 
ifSL<{i5 0/5 0~8 0/2 0T'ftS. 
[0063] m^^^^ 'J T S K * 'J ^ 

fflfcil3l!U'5-<^J!I?g|3I±2:7"l'yH-fl)*a. 'aijSttffl 
[0064] 7^/l'AcOf^t'S)l.*^ \^h^h 

mx't^':>mm^mmt h h<r>x'hfi\ii. \ ^tiK mm^ 
^ri6jici. 01-1. 5fgg<*T«.. -^-^f*. 

l,z^j:htX'Ac.'^t:m-t. ^kSJi, 0X;J.:il±9 0X;WT** 
if ^ L < 2 0°CW±8 0-COT*U tl' V 7j<S2: 



tifX't . Li}-i>m^mm.i 1 0 P P mtiTtc-r 
hZtiM^t^Ji-^lt. -?-<Ofi, 1 0 0-25 0*C-CII2 

ji*%i?fLi.. mmmmi. 5-5 o o o o;k-^ x 

^fc3&^»^ L.>-^. J:0#a;L<{i. 100-1 0000 
[0065] ^^T'fAJgfcti. UllE^BMWJeitTSIS 

X V \.fz^^\i:LZx:mk\.fM.^^^^x t i v\ 

z.<rmm.ifimbszm. u-c^ti^iec: ^ ^ i ^ tc 
mm-hm0m. Hstc^is-soo'c. »*l< 

{i;5 0-2 5 0''Ct'6 0 ^i-mi*I<7)f5HtlTt>ai> <, 
[0066] ®fS$(±, L<(iO, 8-5. Ofg. ■ 
J;Off*L<Jil. 1-3. 0^x:m^hh^-^\V)y-> 

[0067] ±IB^?L<7)ffM:fi-a^0 3 SM. ®f*f* 

->Xt<^z:L(r>i.of£^\,z^ *%Bfl(?)iP<. ^S. :R 
[0068] C !f!5tti7)i5^:^^ i>'cs«)«<?)i?(i::^ 

(1)7^ 

0. ^Lii-k-kxm^ihh^xw^-km&u^. m^^z\t 

■^m<rm^6. 3 5mm. aiS:g$2 5mmiaT<^J 
I S-B7 50 2 (JUiV-f ^D^-:?-) (Oail^E:^) 
5 0 0 + 1 00 ^^;<-:^'-SrfflV^7t. ffl^^ 

<?)5feffi*^'*^ 0.05m m/1j?<?)jI)g-C«tfa %X:x\^y 

< tIcSt Li^C ^7)^ - 7 f - X f h 3 0^ 2r /cT /vi t § 6") . 
^7t{i7-f ^'ygy • XN-y7>"ill^7t;i:l'C)@S'9 5- 

1 ofiSH'ft=ov^T<^ffl^ii<o¥^ffi2-«*'j. $ 

[0069] ( 2 ) 7 -f )UM.<7)^ll(r)mii. fttl 
7 -f /UAD-;l.'(Of£E<^iffi'r J; 0 - 5 OmmACOtid^Hr 

tcss^u, 3oofg«e^fr-C'^Ktffi^L', mmik 
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[0 0 7 0] (3) y-oui^^imc^m^-^ 

J I S-P8 1 1 7l,zM^^iif::1jmizlfz¥r>x. 
m'^Xm^Lfz. "fyy'Mi. SOXI 3Ommtfl]0 

fflL, J I S-P8 1 1 1 (mmm(^mmm) <r>m- 

tc-S:$-ti:Tm«iL. l Ol!5cJiLh<0|it:iiSrffv\ P^ffl 

[007 1 ] ( 4 ) 7 -f ;uAKIlr^jK 

J I S-K7 1 2 7(cSS§iXJt:fratc:Lfv:«<oT, % 

m^^m'mmmm&Wi^^x. 25x:. 6 5% 
Rwzxm&ttz, ^yrMm^iff^iz^-s 2 o o m 

m^l>i 1 0 Ommfc 3\WSmii3 0 Omm/'^fc 
[0 0 7 2] (5) y^)l'J>.(^MA 

fiyi,ziixi. m^Sit'hsoo'Ctxi 0'c/5J-T#iB 

[0 0 7 3] (6)mmm 
A. mffi^<oii9Si 

LiC, Fg SO3 ^'jymhU^^Mzmm^'^fzcO 

y^-^^^>- hbVymhOj( i-li't (7)«c»Jt*« 1 : 2 

c7)iPt^?§«t::Li C4 F9 SO3 SrO. 6t;l'/U-yh 

l>A>f d^^SrDll-^J'c. lOO'C. 15 0°C, 2 0 0'CCO 

^*i2 0 ox:&±X'hhztt^m^'otz. 

[0 0 74] B. 

iJ^'^AaA'/l^hStt ( L i C0O2 ) l/ZmitJfi'J 

y 'yit^'-UTytiMx., miX'^slL^-^fzxy 'j- 

/¥ $ 1 0ximc0iE€i*S*<^7;l'$-'>A?S<0pffl 

^zi^-^zm^Lxm&L. &mmLx^miEmi:i/^ 

iiUc, iESBtf0if;^«±4 0;um-C'*o;t. 
[00 7 51 v-i^Xb. ffi«aiJfcLTW^U7-y-ftb' 

-izmifiix^mi. s.mf&mLx^^<on.mmmm 
f^^Lfz, nmrnmii^cD^mmbix. tie, f^s 

:^$-:frtT'J — Hfls5-ffi«L7tL i y ^ fUX'M^il 



%%^^Ltz. %m(r>W-Mi5 0umX'h'>fz. 

[0076] mz. ±m>^mMi, ^mtm^y^''^ 

[0077 ] C. mrfi^^ft 

f^«L^C«•Z?Xm^fi^-"^V^T. 3 5mAf^S2. 7~ 
4. 1 vcoiEHt-iit3Em?*. l-t'f ^'yugcoS^m^fi 



A : 


1. 


2 1f§l^JLb 




B : 


1 . 


ISfgl^Lbl. 


2 1fg*^t 


C : 


1 . 




1 8fg*« 


D : 


1 . 


0 2fSl.:JLbl. 


1 0«*JS 


E : 


1 . 


0 2{^^m 





[0078] 

{mmw mm I 

Affile J; 9 , I. 2u miO^«-> 'J ;^ «: 0 . 1 

fi»%#^-ri>'-KUXf-W>'f-b7:J'U-l- (PET) 

s^wmmk. ^»coffaj«$rfflv^T, 2 9o°c-cifSi 
2 0'c<^ja#-\-XT-<y^^H5A±c#i'#tfc, }^ 

AS:a-yl'/D-/l'F^-C*#^r[6jtc9 5r.T-4 (ggf^L 
fz^k. ry^-2rfflV^T, 1 1 0'Ctii:Tl6lC3 . 5(^;- 
mWL. Lii^hmz. mi^^Z5°/<Am^'ttcifh23 
5 °CX' 6 ^•rafR^!lHIS:^T»' ■> . )f 8 m<?) ~ 'J 

[0 0 79] .IO;K'JXXr/L'7-f/l'ASr. 50~60 

iSL=f-t^^mf.z%m^iitzm&'o-)vty') o-y^JM 
zi-)vm:mnTxm&^^tz. mhtd-zy 4)^^,(0^ 

h<r>X'h':>fz. 

[0 0 80] ^Jfel?lJ2~7, ikKIJlJK 2 

yA)VM.^ mz . Ttfe' L . mm a {,z{±m&^ ttx-t 
y y i^/mi: 1 2 ^iu%jt,m-^Lfz^m-^'i^ 'j x-^- i.- y 

7-\yy^'U-h^. itmmiUimf&^tLX^ 
imi 6 ^ ;P%i^S^ Uz^-^^'J xf-u y r 7 ^' 

[0081 ] ^M0iJ8 

;KiJxxf yufc LT^Uxf-uy-2, bi-y^U-V 
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^m\'^-tzmHimmm 1 1 mmz txm i icmtcom: [ o o s 2 ] 





f /i in) 
\ 111/ 






(^) 


(kg/CBl*) 


(X) 




m # 




g 


0, 8 


0. a 


1 2 


2 0 0 0 


2 5 6 


A 




9<MWCri b 


g 


0, 8 


0. 8 


6 


2 0 0 0 


2 5 6 


B 






7 


0. 9 


0. 9 


2 0 


8 0 0 


2 5 6 


B 






1 3 


0. 8 


0. 8 


1 2 


2 0 0 0 


2 2 8 


C 






8 


1. 2 


5. 5 


1 2 


2 0 0 0 


2 5 6 


B 




Haw 6 


1 8 


1. 0 


0. 8 


1 5 


16 0 0 


2 5 6 


C 






2 


0. 8 


1. 2 


1 5 


1600 


256 


A 






8 


1. 2 


1. 2 


1 1 


2 5 0 0 


2 6 6 


A 






2 2 


2. 5 


7. 0 


4 


18 0 0 


2 5 5 


E 






1 5 


4. 0 


8. 0 


3 


19 0 0 


2 4 6 


D 





[ 0 0 8 3 ] H; 
N-^f-;L'-2-troD Ky (NMP) t^^Sj^vTS 
y&^t LXSO ^)V%\,zm 2 - u)W^^ 7 X 
:i^yvTS>i:. 2 0t;l'%(Cffli-ri.4, 4' -i^' 
75y>''7x:i;l/X—r;L'i: CltKclGO 
*;l'%(cffla-fl> 2-:?D;l'T^7^';H?;?n'J 
JDL. 2iefrBlJg*!fLTS-^5'^7Lfc. »:v^•C^ 

'J v-?iJg 1 0 fiSS 3 0 0 0 X(7)^#S< 

[0 0 841 i<O;rU'?-^?SSriF3SfllS5 0 0 0£O7 

&0'C(nmMx-2^mimLxmm:m'M.^'^. sets 

tCiP)@f»J!g4 0 0 0 nmt07 -f ;l':5'-Trj@$iXJt4 0 

;t^Sc07|<aa}S-fT<'\ ry^'-Tt'TSO'CTBO 
m'mttm'ff^fdk. 2 8 0-CT'l. 5^S7j<^cO$2 
2 0°C/fj'^c03IST;'^fft5:tToT/I 

fa, if:^i«n(ci . 2f&, «l:^risifci. 3fg<oji<*S:ffo 

it. C(7)7-f ;UA^||)ffit?i]l i:[3|-£7)^^'f T^yHn- 

j:t^^?i!!<^!HfitSr«2 tte-r . 
[0085] ^ffif?ij 10. IK imm3 

[0086] IISfi0«l 2 



NMP ic}§»?$-it7t^ 'J x-x;ux;u* y ( H#mE-ft; 
^ (If) 2 0 1 0 ) $r|ISfiCT9X'#'iix?t'-K'J-7- 
(C;KUX-T/l'X;P*y/^ai;K'jTS H = 4 0/6 
0 (Mit) t^j:li:oi,zy\yy\itfz. co7Vyh' 

--KiJ-7-}§?S&rii»-g5 0 0 0 nm<;07 ;l/5'-S:a 
L/tf^. □^J;D. NMPigJS3%(7)5 0°Cc07K?S4' 
t:, E^ffUiBL., JJ^v^T. NMPaiJK0%iO7l<?§Sr3l 
L/::. ^<^^k. ry^'-tC7-f;UA$r#AL. BO-CT' 
3 0#^«l£«2rff-9it^, 2 5 0"CX'l. 5^Pb1coSE 

• fsyaia^-ffw 2 o-c/s-'coisati^^^^rff-^Tif 

.i<7)Pb1, 1 . 0 5(g, ^S:^ri^itc 1 2 

fg(7)g#$:^T^7t. c:co7 '^;^A^o^#'ltfcJ;y'l;^t!!<o^# 

tts-«2tc7n-r. 

[0087] ^JS^l 1 3 

NMP (C^Sl^v-'T S ymt a;l/A"7 7 x 

-l-yz^Tiyimm^^. »:v^T'. h'7x:i/PTh5 
;<';l-*'yi!^SDi.T*-&5:ffv\ 3%. 
ffi)^3 0 0 0?K-f XcO^KUTS IW^K 
'Jv-SriPjitflSSOOO nm<07 < yl-5'-l-lLf: 
fit, xy H u;?.'<.;l/ h ±tzSPJi L . 1 6 OX:cr)Bm 3 
^i-rajDfiLT'^/Uh J: OilML/::. >Ii')7 -f /UAar ry 
^'-{CjSAL. 4 0 0°Ct'l^^<7)^^*- ^a$rffv\ 
Ii$5AtmiO^U'f 5 H7 -f^U^SritJt. Z(r>7 'iH J^ 
$:^i£Ml tiBl-cor-f r^yHD-'U$:fflv^T, StL 
7 -f/l^Ai&tt^t. #(^>ix^v:7 -f/l^i^*Jj;yS?lfe<0<tttS: 

[0088] 
[^2] 
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mm 

ima) 






(kg/d') 








4. 5 


0. 7 


0. 7 


L 1 


3 5 0 0 


A 






6. 0 


1. I 


0. 6 


7 


4 10 0 


C 






3. 5 


]. 4 


1. 6 


2 3 


2 2 0 0 


B 


^mm 




4. 5 


0. a 


0. 3 


2 5 


2 0 0 0 


B 


m^mz 




5. 0 


0. 7 


0. 7 


1 1 


2 3 0 0 


B 






1 8 


3. 5 


4. 7 


' 3 


3 100 


E 



[0089] 'i^^ti^ $^tt!f?^^< . mm^'mit. s^m^k 



(51) Int. CI. « 

B29K 77:00 
B29L 7:00 



F I 



